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DISC BRAKE CALIPER, BRAKE PAD
ASSEMBLY AND BIASING MEMBER

ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to German Patent Appli-
cation No. DE 102015102641 .4, filed on Feb. 24, 2015 and
German Patent Application No DE 102015226809.8, filed
on Dec. 29, 2015. The entire disclosures of German Patent
Application No. DE 102015102641.4 and German Patent
Application No DE 102015226809.8 are hereby incorpo-

rated herein by reference.

BACKGROUND

Field of the Invention

This invention generally relates to a disc brake caliper, a
brake pad assembly and a biasing member assembly.

Background Information

Generally, there are several types of bicycle brake devices
currently available on the market. Examples of some types
of common bicycle brake devices include rnm brakes, and
disc brakes. Hydraulic disc brake systems provide substan-
tial braking power 1n relation to the amount of braking force
applied to the brake lever. Moreover, hydraulic disc brake
systems typically provide a high level of braking consis-
tency 1n all types of weather and riding conditions. However,
one problem with disc brakes is that its performance 1is
influenced by heat caused by braking.

SUMMARY

Generally, the present disclosure 1s directed to various
teatures of a disc brake caliper, a brake pad assembly and a
biasing member assembly.

An object of the present mvention 1s to suppress heat
transier from the brake pad to the caliper housing.

In view of the state of the known technology and in
accordance with a first aspect of the present invention, a disc
brake caliper 1s provided that basically comprises a caliper
housing, a brake pad, and an mtermediate member. The
caliper housing defines a slot that 1s configured to receive a
brake rotor. The brake pad 1s disposed in the slot. The
intermediate member 1s disposed between the caliper hous-
ing and the brake pad.

According to this configuration, the intermediate member
can suppress heat transfer from the brake pad to the caliper
housing. Therelfore, the mtermediate member can keep con-
sistent performance of the disc brake caliper.

Preferably, the brake pad includes a mounting plate. The
intermediate member has a thermal conductivity that is
smaller than a thermal conductivity of the mounting plate.
According to this configuration, the intermediate member
can more elliciently suppress heat transfer from the brake
pad to the caliper housing.

Preferably, the mounting plate 1s made of aluminum alloy.
According to this configuration, the mounting plate can be
casily manufactured with aflordable cost.

Preferably, the brake pad further includes a friction mem-
ber mounted on the mounting plate. The friction member
includes metal. According to this configuration, high and
stable braking power can be obtained.

Preferably, the friction member 1s free of resin. According,
to this configuration, more high and stable braking power
can be obtained.
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Preferably, the brake pad has a first peripheral end and a
second peripheral end arranged in a rotational direction of
the brake rotor. The mtermediate member may be disposed
between the caliper housing and at least one of the first
peripheral end and the second peripheral end of the brake
pad. The at least of the first peripheral end and the second
peripheral end 1s configured to be 1n contact with the caliper
housing. Thus, according to this configuration, the interme-
diate member can more efliciently suppress heat transfer
from the brake pad to the caliper housing.

Preferably, the first peripheral end 1s disposed down-
stream with respect to the second peripheral end in the
rotational direction. The intermediate member 1s disposed
between the caliper housing and the first peripheral end of
the brake pad. The first peripheral end which 1s disposed
downstream 1s 1n contact with the caliper housing 1n braking.
Thus, according to this configuration, the intermediate mem-
ber can more efliciently suppress heat transfer from the
brake pad to the caliper housing.

Preferably, the first and second peripheral ends are pro-
vided on the mounting plate. The mounting plate has a first
surface extending between the first and second peripheral
ends. The intermediate member 1s also disposed between the
caliper housing and the first surface of the mounting plate.
Thus, according to this configuration, the intermediate mem-
ber can more efliciently suppress heat transfer from the
brake pad to the caliper housing.

Preferably, the intermediate member 1s also disposed
between the caliper housing and the first and second periph-
cral ends of the mounting plate. Thus, according to this
configuration, the intermediate member can more efliciently
suppress heat transfer from the brake pad to the caliper
housing.

Preferably, the intermediate member 1s deformed onto the
mounting plate to retain the intermediate member on the
mounting plate. According to this configuration, the inter-
mediate member can be easily supported and arranged on
the brake pad.

Preferably, the disc brake caliper further comprises a
biasing member. The biasing member biases the brake pad
in a direction away from the brake rotor. The intermediate
member 1s provided on the biasing member. According to
this configuration, the mtermediate member can be easily
supported and arranged between the brake pad and the
caliper housing.

Preferably, the intermediate member and the biasing
member are integrally formed as a unitary one-piece mem-
ber. According to this configuration, the intermediate mem-
ber and the biasing member can be easily manufactured with
allordable cost.

Preferably, the biasing member 1s made of stainless steel.
According to this configuration, the biasing member can
clliciently suppress heat transfer from the brake pad to the
caliper housing.

Preferably, the mtermediate member 1s provided on the
brake pad. According to this configuration, the intermediate
member can be easily supported and arranged between the
brake pad and the caliper housing.

Preferably, the intermediate member 1s made of stainless
steel. According to this configuration, the intermediate mem-
ber can more efliciently suppress heat transier from the
brake pad to the caliper housing.

A brake pad assembly according to a second aspect of the
present mnvention 1s attachable to a disc brake caliper having
a caliper housing. The brake pad assembly comprises a
brake pad and an intermediate member. The intermediate
member 1s provided on the brake pad so as to be disposed
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between the brake pad and the caliper housing in a state
where the brake pad assembly 1s attached to the caliper
housing.

According to this configuration, the intermediate member
can suppress heat transfer from the brake pad to the caliper
housing. Therelfore, the mtermediate member can keep con-
sistent performance of the disc brake caliper.

Preferably, the brake pad includes a mounting plate. The
intermediate member has a thermal conductivity that is
smaller than a thermal conductivity of the mounting plate.
According to this configuration, the intermediate member
can more eihciently suppress heat transter from the brake
pad to the caliper housing.

Preferably, the mounting plate 1s made of aluminum alloy.
According to this configuration, the mounting plate can be
casily manufactured with atiordable cost.

Preferably, the brake pad includes a friction member
mounted on the mounting plate. The {riction member
includes metal. According to this configuration, high and
stable braking power can be obtained.

Preferably, the friction member 1s free of resin. According,
to this configuration, more high and stable braking power
can be obtained.

Preferably, the brake pad has a first peripheral end and a
second peripheral end arranged in a rotational direction of
the brake rotor in the state where the brake pad assembly 1s
attached to the caliper housing. The intermediate member 1s
preferably provided on at least one of the first peripheral end
and the second peripheral end of the brake pad. The at least
of the first peripheral end and the second peripheral end 1s
configured to be 1n contact with the caliper housing. Thus,
according to this configuration, the intermediate member
can more eihiciently suppress heat transfer from the brake
pad to the caliper housing.

Preferably, the first peripheral end i1s disposed down-
stream from the second peripheral end in the rotational
direction in the state where the brake pad assembly 1is
attached to the caliper housing. The intermediate member 1s
provided on the first peripheral end of the brake pad. The
first peripheral end which 1s disposed downstream 1s 1n
contact with the caliper housing 1n braking. Thus, according
to this configuration, the intermediate member can more
ciliciently suppress heat transfer from the brake pad to the
caliper housing.

Preferably, the first and second peripheral ends are pro-
vided on the mounting plate. The mounting plate has a first
surface extending between the first and second peripheral
ends. The intermediate member 1s also disposed between the
caliper housing and the first surface of the mounting plate.
Thus, according to this configuration, the intermediate mem-
ber can more efliciently suppress heat transifer from the
brake pad to the caliper housing.

Preferably, the intermediate member 1s also disposed
between the caliper housing and the first and second periph-
cral ends of the mounting plate. Thus, according to this
configuration, the intermediate member can more efliciently
suppress heat transfer from the brake pad to the caliper
housing.

Preferably, the intermediate member 1s deformed onto the
mounting plate to retain the intermediate member on the
mounting plate. According to this configuration, the inter-
mediate member can be easily supported and arranged on
the brake pad.

Preferably, the intermediate member 1s made of stainless
steel.

A biasing member assembly according to a third aspect of
the present invention 1s attachable to a disc brake caliper that
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has a caliper housing. The biasing member assembly com-
prises a biasing member and an intermediate member. The

biasing member 1s configured to bias a brake pad in a
direction away from a brake rotor. The brake pad 1s attached
to the caliper housing. The intermediate member 1s provided
on the biasing member so as to be disposed between the
brake pad and the caliper housing in a state where the
biasing member assembly 1s attached to the caliper housing.

Preferably, the intermediate member has a thermal con-
ductivity that 1s smaller than a thermal conductivity of the
mounting plate.

Preferably, the intermediate member and the biasing
member are integrally formed as a unitary one-piece mem-
ber. According to this configuration, the intermediate mem-
ber and the biasing member can be easily manufactured with
affordable cost.

Preferably, the brake pad has a first peripheral end and a
second peripheral end arranged in a rotational direction of
the brake rotor arranged in the state where the brake pad
assembly 1s attached to the caliper housing. The intermediate
member 1s disposed between the caliper housing and at least
one of the first peripheral end and the second peripheral end
of the brake pad. The at least of the first peripheral end and
the second peripheral end 1s configured to be 1n contact with
the caliper housing. Thus, according to this configuration,
the intermediate member can more efliciently suppress heat
transier from the brake pad to the caliper housing.

Preferably, the first periphery end 1s disposed downstream
from the second periphery end in the rotational direction 1n
the state where the brake pad 1s attached to the caliper
housing. The intermediate member may be disposed
between the caliper housing and the first periphery end of the
brake pad. The first peripheral end which 1s disposed down-
stream 1s 1n contact with the caliper housing 1n braking.
Thus, according to this configuration, the intermediate mem-
ber can more efliciently suppress heat transfer from the
brake pad to the caliper housing.

Preferably, the biasing member 1s made of stainless steel.

Preferably, the intermediate member 1s made of stainless
steel.

Also other objects, features, aspects and advantages of the
disclosed disc brake caliper, the disclosed brake pad assem-
bly and the disclosed biasing member assembly will become
apparent to those skilled in the art from the following
detailed description, which, taken 1n conjunction with the
annexed drawings, discloses illustrative embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the attached drawings which form a part
of this original disclosure:

FIG. 1 1s a side elevational view of a disc caliper 1n
accordance with one 1llustrated embodiment 1n which the
disc caliper 1s attached to a seat stay of a bicycle;

FIG. 2 1s a cross-sectional view of the disc caliper
illustrated 1n FIG. 1 taken along section line II-II 1n FIG. 1;

FIG. 3 1s a cross-sectional view of the disc caliper
illustrated 1n FIGS. 1 and 2 taken along line III-III 1n FIG.
2;

FIG. 4 1s a perspective view of a brake pad used in the disc
caliper illustrated in FIGS. 1 to 3;

FIG. 5 15 a perspective view of a brake pad assembly used
in the disc caliper illustrated 1n FIGS. 1 to 3;

FIG. 6 1s a graph showing the temperature of the caliper
housing at different brake times;

FIG. 7 1s a perspective view of a biasing member used 1n
the disc caliper illustrated in FIGS. 1 to 3;
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FIG. 8 1s a perspective view of a biasing member assem-
bly used 1n the disc caliper illustrated in FIGS. 1 to 3;

FI1G. 9 15 a perspective view ol a modified biasing member
assembly used 1n the disc caliper 1llustrated in FIGS. 1 to 3;

FIG. 10 1s a cross-sectional view of the disc caliper
illustrated 1n FIGS. 1 to 3;

FIG. 11 1s a perspective view of a modified brake pad
assembly that 1s used 1n the disc caliper illustrated 1n FIGS.
1 to 3;

FI1G. 12 1s a cross-sectional view, similar to FIG. 3, of the
disc caliper illustrated 1n FIGS. 1 and 2, but with the
modified brake pad assembly of FIG. 11 1nstalled in the disc
caliper;

FI1G. 13 1s a cross-sectional view, similar to FIG. 10, of the
disc caliper illustrated in FIGS. 1 and 2, but w1th the
modified brake pad assembly of FIG. 11 mstalled in the disc
caliper; and

FI1G. 14 1s a cross-sectional view, similar to FIG. 2, of the
disc caliper illustrated in FIGS. 1 and 2, but Wlth the

modified brake pad assembly of FIG. 11 installed 1n the disc
caliper.

DETAILED DESCRIPTION OF

EMBODIMENTS

Selected embodiments will now be explained with refer-
ence to the drawings. It will be apparent to those skilled 1n
the bicycle field from this disclosure that the following
descriptions of the embodiments are provided for illustration
only and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents.

Referring mitially to FIG. 1, a disc brake caliper 100 1s
illustrated 1n accordance with an illustrative embodiment.
The disc brake caliper 100 1s mounted to a portion of a
bicycle to engage a brake rotor 101 1 a conventional
manner. In the illustrated embodiment, the disc brake caliper
100 1s mounted on a bicycle frame 102 (i.e., a chain stay of
the bicycle). The brake rotor 101 1s attached to a hub 103 of
a rear wheel (not shown) so that the brake rotor 101 rotates
integrally with the rear wheel. In FIG. 1, the brake rotor 101
rotates when a bicycle moves forward. The disc brake
caliper 100 applies a frictional force to the brake rotor 101.

Referring to FIGS. 2 and 3, the disc brake caliper 100 1s
constructed as a part of a hydraulic brake system. In other
words, the disc brake caliper 100 1s a hydraulic disc brake
caliper that 1s fluidly connected to a hydraulic brake lever
(not shown) 1 a conventional manner. The disc brake
caliper 100 comprises a caliper housing 1, a pair of brake
pads 2 and a pair of intermediate members 3. The disc brake
caliper 100 further comprises a biasing member 4, a pair of
pistons 5 and a support pin 6. However, the arrangements
used for limiting heat transfer from the brake pads 2 to the
caliper housing 1, as discussed below, can be used 1 a
mechanically (cable) operated disc brake caliper.

The caliper housing 1 defines a slot 11. The brake rotor
101 1s arranged 1n the slot 11 when the caliper housing 1 and
the brake rotor 101 are mounted to the bicycle. In the
illustrated embodiment, the caliper housing 1 comprises a
pair of housing members 12. The housing members 12 are
attached together by bolts, or any other suitable configura-
tion. The slot 11 1s formed between the housing members 12
in the 1llustrated embodiment. Of course, the caliper housing
1 can be a one-piece member. In the illustrated embodiment,
the caliper housing 1 1s made of aluminum alloy. Also, the
material of the caliper housing 1 1s not limited to aluminum
alloy.

As seen 1 FIG. 1, the caliper housing 1 1s mounted to the
bicycle frame 102 using a pair of fixing bolts 104 1n a
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6

conventional manner. The caliper housing 1 also has a
hydraulic inlet port 13. A cylinder plug (not shown) 1s
inserted into an opening 15 of the caliper housing 1.

As seen 1 FIG. 2, the pistons S are movably mounted 1n
the caliper housing 1 in a conventional manner. Specifically,
the pistons 3 slidably fit into piston spaces 14 1n the form of
round cylinders formed 1n housing members 12 so as to
move between a brake release position and a brake activat-
ing position. The pistons 5 are biased away from each other
by the biasing member 4, which presses the brake pads 2
outwardly against the pistons 5. The pistons 5 are moved
together due to the pressure of the hydraulic fluid acting on
the pistons 3 as a result of a user squeezing the hydraulic
brake lever that 1s fluidly connected to the caliper housing 1.

The brake pads 2 are preferably disposed in the slot 11.
The brake pads 2 face 1n different directions when 1nstalled
on the support pin 6 as explained below. In the 1llustrated
embodiment, each of the brake pads 2 has the intermediate
member 3. The brake pads 2 are identical except that they
are mirror images ol each other. Thus, only one of the brake
pads 2 and only one of the imntermediate members 3 will be
discussed and illustrated herein. As seen 1n FIG. 4, the brake
pad 2 has a first peripheral end 21 and a second peripheral
end 22. The first peripheral end 21 and the second peripheral
end 22 are spaced apart in a rotational direction of the brake
rotor 101. The first peripheral end 21 1s disposed down-
stream with respect to the second peripheral end 22 1n the
rotational direction. In the brake activating position, the
brake pads 2 contacts the brake rotor 101. The brake rotor
101 rotates 1n the rotational direction thus causing the brake
pads 2 to move 1n a rotational direction. Therefore, the brake
pads 2 swing around the support pin 6 so that the first
peripheral end 21 moves close to the caliper housing 1 in the
rotational direction.

Each of the brake pads 2 includes a mounting plate 23 and
a Iriction member 24. The mounting plate 23 1s made of
aluminum alloy, for example. The first peripheral end 21 and
the second peripheral end 22 1s provided on the mounting
plate 23. In other words, the mounting plate 23 has the first
peripheral end 21 and the second peripheral end 22. The
mounting plate 23 has a plurality of fins 25. The fins 25 are
arranged outside the slot 11 1n a state where the brake pads
2 are attached to the caliper housing 1. The mounting plate
23 has a pin mounting opening 26. The brake pads 2 are
movably supported on the support pin 6, which extends
through the pin mounting openings 26 in the brake pads 2.
The support pin 6 extends between the housing members 12.

The friction member 24 1s mounted on the mounting plate
23. Specifically, the friction member 24 1s mounted on an
opposite surface of the mounting plate 23 with respect to a
surface having the fins 25. The friction member 24 1ncludes
metal. The friction member 24 is free of resin. For example,
the friction member 24 1s fixedly mounted on the mounting
plate 23 by diffusion bonding or combustion synthesis.

Retferring to FIG. 3, the intermediate member 3 1s dis-
posed between the caliper housing 1 and the brake pad 2.
Specifically, the intermediate member 3 1s disposed between
the caliper housing 1 and at least one of the first peripheral
end 21 and the second peripheral end 22 of the brake pad 2.
Preferably, the imtermediate member 3 1s disposed between
the caliper housing 1 and the first peripheral end 21. As seen
in FIG. 5, the mtermediate member 3 1s provided on the
brake pad 2 so as to at least partially cover the first peripheral
end 21. The mtermediate member 3 can be attached to the
brake pad 2 in a variety of ways. The intermediate member
3 and the brake pad 2 constitute a brake pad assembly 20.
The mtermediate member 3 can be attached to the brake pad
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2 1n a variety of ways. Here, the intermediate member 3 1s
deformed onto the mounting plate 23 to retain the interme-
diate member 3 on the mounting plate 23.

The intermediate member 3 1s made of stainless steel, for
example. The mtermediate member 3 has smaller thermal
conductivity than the mounting plate 23 to suppress heat
transier from the brake pads 2 to the caliper housing 1.

FIG. 6 1s a graph showing the temperature of the caliper
housing at different brake times. Referring to FIG. 6, the
solid line 1s related to the disc brake caliper 100 comprises
the brake pads 2 with the intermediate members 3 made of
stainless steel. The mounting plates 23 are made of alumi-
num alloy. Each of the friction members 24 include metal.
On the other hand, the broken line 1s related a disc brake
caliper comprises a brake pad without an intermediate
member. Other structures are substantially same each other
as the brake caliper 100. As it 1s clear from FIG. 6, the
intermediate members 3 suppress heat transfer from the
brake pads 2 to the caliper housing 1.

Referring to FIG. 2, the biasing member 4 biases the brake
pads 2 1n a direction away from the brake rotor 101. In other
words, the biasing member 4 biases the brake pads 2 so as
to separate from each other. For example, the biasing
member 4 1s made of stainless steel. The biasing member 4
1s disposed between the brake pads 2 for biasing the brake
pads 2 out of engagement with the brake rotor 101 n a
conventional manner. As seen in FI1G. 7, the biasing member
4 has a pair of opemings 41 for receiving the support pin 6.
The biasing member 4 has a pair of first legs 43 and a pair
of second legs 44. The first legs 43 extend along the first
peripheral ends 21 1n a state where the biasing member 4 1s
attached to the caliper housing 1. The second legs 44 extend
along the second peripheral ends 22 1n a state where the
biasing member 4 1s attached to the caliper housing 1. The
friction members 24 are arranged between the first legs 43
and the second legs 44.

In some embodiments, the intermediate members 3 are
provided on the biasing member 4. As seen in FIG. 8, the
intermediate members 3 are provided on the first legs 43. As
seen 1n FIG. 9, the intermediate members 3 and the biasing
member 4 can be mtegrally formed as a unitary one-piece
member. As seen 1in FI1G. 10, the intermediate members 3 are
disposed between the caliper housing 1 and the brake pads
2. Specifically, the intermediate members 3 are disposed
between the caliper housing 1 and the first peripheral ends
21 of the brake pads 2. The intermediate members 3 and the
biasing member 4 constitute a biasing member assembly 40.

The intermediate members 3 can be also disposed
between the caliper housing 1 and the second peripheral

ends 22 of the brake pads 2.
Referring to FIGS. 11 to 14, a modified brake pad 2' 1s
illustrated having a modified intermediate member 3'. The
intermediate member 3' and the brake pad 2' constitute a
modified brake pad assembly 20'. Two of the modified brake
pad assemblies 20' can be used 1n the disc brake caliper 100
illustrated in FIGS. 1 to 3. Thus, the following description of
the modified brake pads 2' will describe as being used with
the disc brake caliper 100 illustrated in FIGS. 1 to 3.
Each of the modified brake pad 2' has a first peripheral end
21" and the second peripheral end 22'. Each of the modified
brake pad 2' includes a mounting plate 23' and a friction
member 24'. The mounting plate 23' 1s made of aluminum
alloy, for example. The first and second peripheral ends 21°
and 22' are provided on the mounting plate 23'. The first
peripheral end 21' and the second peripheral end 22' are
provided on the mounting plate 23'. In other words, the
mounting plate 23' has the first peripheral end 21' and the
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second peripheral end 22'. The mounting plate 23' has a
plurality of fins 25'. The fins 25' are arranged outside the slot
11 1n a state where the modified brake pads 2' are attached
to the caliper housing 1. The mounting plate 23' has a pin
mounting opening 26'. The modified brake pads 2' are
movably supported on the support pin 6, which extends
through the pin mounting openings 26' in the modified brake
pads 2'. The support pin 6 extends between the housing
members 12.

The friction member 24' 1s mounted on the mounting plate
23'. Specifically, the friction member 24' 1s mounted on an
opposite surface of the mounting plate 23' with respect to a
first surface 27' that has the fins 25'. Thus, the mounting plate
23" has the first surface 27' extending between the first and
second peripheral ends 21' and 22'. The friction member 24’
includes metal. The friction member 24' 1s {ree of resin. For
example, the friction member 24' 1s fixedly mounted on the
mounting plate 23' by diffusion bonding or combustion
synthesis.

Referring to FIGS. 12 and 13, the intermediate member 3'
1s disposed between the caliper housing 1 and the brake pad
2'. Specifically, the intermediate member 3' 1s disposed
between the caliper housing 1' and each of the first periph-
eral end 21', the second peripheral end 22' and the first
surface 27' of the brake pad 2'. As seen 1n FIGS. 12 and 13,
the intermediate member 3' 1s provided on the brake pad 2'
so as to at least partially cover the first peripheral end 21, the
second peripheral end 22' and the first surtace 27' of the
brake pad 2'. The intermediate member 3' can be attached to
the brake pad 2 1n a variety of ways. Here, the intermediate
member 3' 1s deformed onto the mounting plate 23' to retain
the intermediate member 3' on the mounting plate 23'.

The intermediate member 3' 1s made of stainless steel, for
example. The intermediate member 3' has smaller thermal
conductivity than the mounting plate 23' to suppress heat
transier from the brake pads 2' to the caliper housing 1. With
this configuration of the intermediate member 3' overlying
the first surface 27' of the mounting plate 23", the thickness
of the mounting plate 23' can be decreased by the thickness
of the intermediate member 3'. Here, the thickness of the
mounting plate 23' has been reduced 1n half as compared to
the thickness of the mounting plate 23 of the prior embodi-
ment 1n that the thickness of the mounting plate 23' 1s equal
to the thickness of the intermediate member 3'. Thus, the
overall thickness of the modified brake pad assembly 20' 1s
the same as the overall thickness of the brake pad assembly
20 of the prior embodiment.

In understanding the scope of the present mvention, the
term “comprising”’ and its derivatives, as used herein, are
intended to be open ended terms that specity the presence of
the stated features, elements, components, groups, integers,
and/or steps, but do not exclude the presence of other
unstated features, elements, components, groups, integers
and/or steps. The foregoing also applies to words having
similar meanings such as the terms, “including”, “having”
and their denivatives. Also, the terms “part,” “section,”
“portion,” “member” or “element” when used 1n the singular
can have the dual meaning of a single part or a plurality of
parts. Finally, terms of degree such as “substantially”,
“about” and “approximately” as used herein mean an
amount of deviation of the modified term such that the end
result 1s not significantly changed.

While selected embodiments have been chosen to 1llus-
trate the present invention, it will be apparent to those skilled
in the art from this disclosure that various changes and
modifications can be made herein without departing from
the scope of the invention as defined in the appended claims.
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For example, the size, shape, location or orientation of the
various components can be changed as needed and/or
desired. Components that are shown directly connected to or
contacting each other can have intermediate structures dis-
posed between them. The functions of one element can be
performed by two elements, and vice versa. The structures
and functions of one embodiment can be adopted in another
embodiment. Thus, it 1s not necessary for all advantages to
be present 1n a particular embodiment at the same time.
Every feature which 1s unique from the prior art, alone or 1n
combination with other features, also should be considered
a separate description of further embodiments by the appli-
cant, including the structural and/or functional concepts
embodied by such feature(s). Thus, the foregoing descrip-
tions of the embodiments according to the present invention
are provided for 1llustration only, and not for the purpose of
limiting the mvention as defined by the appended claims and
their equivalents.

What 1s claimed 1s:

1. A disc brake caliper comprising:

a caliper housing defining a slot configured to receive a
brake rotor;

a pair of brake pads disposed in the slot, each of the brake
pads including a friction member; and

an intermediate member disposed between the caliper
housing and at least one of the brake pads, wherein

cach of the brake pads has a first peripheral end and a
second peripheral end arranged 1n a rotational direction
of the brake rotor,

the first peripheral end 1s disposed downstream with
respect to the second peripheral end 1n the rotational
direction, and

the intermediate member 1s disposed between the caliper
housing and the first peripheral end of the at least one
of the brake pads, but not disposed between the caliper
housing and the second peripheral end of the at least
one of the brake pads, the intermediate member being
disposed entirely downstream of the friction member.

2. The disc brake caliper according to claim 1, wherein

cach of the brake pads includes a mounting plate, and

the intermediate member has a thermal conductivity that
1s smaller than a thermal conductivity of the mounting
plate.

3. The disc brake caliper according to claim 2, wherein

the mounting plates are made of aluminum alloy.

4. The disc brake caliper according to claim 3, wherein

cach of the brake pads further includes a friction member
mounted on the mounting plate, and

the friction member includes metal.

5. The disc brake caliper according to claim 4, wherein

the friction member 1s free of resin.

6. The disc brake caliper according to claim 2, wherein

the first and second peripheral ends of each of the brake
pads are provided on the mounting plate, the mounting
plate has a first surface extending between the first and
second peripheral ends,

the intermediate member 1s disposed between the caliper
housing and the first surface of the mounting plate at
the first peripheral end of the at least one of the brake
pads.

7. The disc brake caliper according to claim 6, wherein

the mtermediate member 1s deformed onto the mounting
plate to retain the intermediate member on the mount-
ing plate.

8. The disc brake caliper according to claim 1, wherein

the intermediate member 1s provided on the brake pad.
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9. The disc brake caliper according to claim 1, wherein

the intermediate member 1s made of stainless steel.

10. The disc brake caliper according to claim 1, wherein

the mtermediate member 1s a pair of intermediate mem-
bers disposed between the caliper housing and the first
peripheral ends the pair brake pads, respectively, and

a coupling member couples the intermediate members to
one another.

11. A disc brake caliper comprising:

a caliper housing defining a slot configured to receive a
brake rotor;

a pair ol brake pads disposed 1n the slot;

an intermediate member disposed between the caliper
housing and at least one of the brake pads; and

a biasing member biasing the brake pads 1n a direction
away Irom the brake rotor, the intermediate member
ing provided on the biasing member,

cach of the brake pads having a first peripheral end and a
second peripheral end arranged 1n a rotational direction
of the brake rotor, the first peripheral end being dis-
posed downstream with respect to the second periph-
eral end 1n the rotational direction, and

the intermediate member being disposed between the
caliper housing and the first peripheral end of at the
least one of the brake pads, but not disposed between
the caliper housing and the second peripheral end of the
at least one of the brake pads.

12. The disc brake caliper according to claim 11, wherein

the mtermediate member and the biasing member are
integrally formed as a umitary one-piece member.

13. The disc brake caliper according to claim 11, wherein

the biasing member 1s made of stainless steel.

14. A brake pad assembly attachable to a disc brake
caliper having a caliper housing, the brake pad assembly
comprising;

a brake pad, the brake pad having a first peripheral end
and a second peripheral end arranged in a rotational
direction of the brake rotor when the brake assembly 1s
attached to the caliper housing, the first peripheral end
being disposed downstream with respect to the second
peripheral end 1n the rotational direction, the brake pad
including a friction element disposed between the first
peripheral end and the second peripheral end; and

an intermediate member provided on the first peripheral
end of the brake pad but not on the second peripheral
end of the brake pad, such that the intermediate mem-

ber 1s disposed between the first peripheral end of the

brake pad and the caliper housing, but not disposed

between the second peripheral end of the brake pad and
the caliper housing, 1n a state where the brake pad
assembly 1s attached to the caliper housing, the inter-
mediate member being disposed entirely downstream
of the friction member.

15. The brake pad assembly according to claim 14,
wherein

the brake pad includes a mounting plate, and

the intermediate member has a thermal conductivity that
1s smaller than a thermal conductivity of the mounting
plate.

16. The brake pad assembly according to claim 185,

wherein

the mounting plate 1s made of aluminum alloy.

17. The brake pad assembly according to claim 16,
wherein

the friction member 1s mounted on the mounting plate,
and

the friction member 1includes metal.
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18. The brake pad assembly according to claim 17,
wherein

the friction member 1s free of resin.

19. The brake pad assembly according to claim 15,
wherein

the first and second peripheral ends are provided on the

mounting plate, the mounting plate has a first surface
extending between the first and second peripheral ends,
and

the intermediate member 1s also disposed between the

caliper housing and the first surface of the mounting
plate.

20. The brake pad assembly according to claim 19,
wherein

the intermediate member 1s deformed onto the mounting

plate to retain the intermediate member on the mount-
ing plate.

21. The disc brake pad assembly according to claim 14,
wherein

the intermediate member 1s made of stainless steel.

22. A biasing member assembly attachable to a disc brake
caliper having a caliper housing, the biasing member assem-
bly comprising:

a biasing member configured to bias a pair of brake pads

attached to the caliper housing 1n a direction away from
a brake rotor, the biasing member including a pair of
first legs configured to extend along first peripheral
ends of the brake pads and a pair of second legs
configured to extend along second peripheral ends of
the brake pads, the first peripheral ends being disposed
downstream with respect to the second peripheral ends
in a rotational direction of the brake rotor when the
biasing member assembly and the brake pads are
installed 1n the caliper housing; and

an intermediate member provided on at least one of the

first and second legs of the biasing member so as to be
disposed between the brake pad and the caliper housing
in a state where the biasing member assembly 1is
attached to the caliper housing.

23. The biasing member assembly according to claim 22,
wherein

the intermediate member has a thermal conductivity that

1s smaller than a thermal conductivity of a mounting
plate of the brake pad.

24. The biasing member assembly according to claim 22,
wherein

the intermediate member and the biasing member are

integrally formed as a umitary one-piece member.

25. The biasing member assembly according to claim 22,
wherein

the intermediate member 1s provided only on the first legs

so as to be disposed between the caliper housing and
the first peripheral end of the brake pad, but not
between the caliper housing and the second peripheral
end, when the biasing member assembly and the brake
pads are installed in the caliper housing.

12

26. The biasing member assembly according to claim 22,

wherein

the biasing member 1s made of stainless steel.
277. The biasing member assembly according to claim 22,

5> wherein
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28. A disc brake caliper comprising:

a caliper housing defining a slot configured to receive a
brake rotor;

a pair ol brake pads disposed 1n the sloft;

a pair ol imtermediate members disposed between the
caliper housing and the brake pads, respectively,

a coupling member coupling the intermediate members
together, wherein

cach of the brake pads has a first peripheral end and a
second peripheral end arranged 1n a rotational direction
of the brake rotor, the first peripheral end being dis-
posed downstream with respect to the second periph-
eral end 1n the rotational direction, and

cach of the intermediate members 1s disposed between the
caliper housing and the first peripheral end of one of the
brake pads.

29. The disc brake caliper according to claim 28, wherein

the coupling member and the pair of intermediate mem-
bers are formed as a one-piece integral member.

30. The disc brake caliper according to claim 28, wherein

the coupling member forms a biasing member arranged
and configured to bias the brake pads in a direction
away from the brake rotor.

31. A disc brake caliper comprising;:

a caliper housing defining a slot configured to receive a
brake rotor;

a pair of pistons arranged 1n the caliper on opposite sides
of the slot, the pistons being moveable toward and
away from the slot;

a pair of brake pads disposed 1n the slot between the pair
of pistons, the brake pads being moveable with respect
to the pistons 1n a rotational direction of the brake rotor;
and

an intermediate member disposed between the caliper
housing and the brake pads,

cach of the brake pads having a first peripheral end and a
second peripheral end arranged 1n a rotational direction
of the brake rotor, the first peripheral end being dis-
posed downstream with respect to the second periph-
eral end 1n the rotational direction, and

the intermediate member being disposed between the
caliper housing and the first peripheral end of at least
one of the brake pads, but not disposed between the
caliper housing and the second peripheral end of the at
least one of the brake pads, the intermediate member

being disposed entirely downstream of the {iriction
member.
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